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METHOD AND CIRCUIT FOR DRIVING PDP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a plasma display appa 
ratus and, more particularly, to a method and a circuit for 
driving a plasma display panel (PDP) in which an input 
image data is processed with a minimum block unit So as to 
realize 256 gray levels. 

2. Discussion of the Related Art 
Conventionally, a PDP is discharged by adjusting a volt 

age applied to between Vertical and horizontal electrodes of 
a cell, and an amount of discharged light is adjustable by 
varying a discharging time within each cell. 

The entire screen of a PDP is obtained operating in matrix 
by applying a light pulse for inputting an image Signal into 
Vertical and horizontal electrode of each cell, a Scan pulse 
for Scanning, a Sustain pulse for maintaining discharge, and 
an erase pulse for Stopping the discharge of the discharged 
cell. 

Gradation of brightness (gray levels) required for image 
display is obtained by varying a discharging time of each 
cell within a period required for displaying an entire image 
(/30 second as for NTSC TV). A luminance of a screen is 
determined by a brightness which is made when each cell is 
operated at its maximum. A driving circuit must be designed 
to maintain a discharging time of a cell as long as possible 
within a time allowed for constituting a Screen, So as to 
increase its luminance. 

FIG. 1 is a block diagram of a general PDP driving circuit 
illustrated in U.S. Pat. No. 5,446,344. The PDP driving 
circuit includes a glass Substrate where Scan electrodes and 
common electrodes are formed and a panel 1 formed by 
Vacuum connection of a rear glass Substrate where an 
addressing electrode is formed, an addressing electrode 
driver 4 for applying a digital image data to the addressing 
electrode formed on the rear glass Substrate, a Scan driver 3 
for applying a Scan pulse for determining whether the panel 
1 is driven or not, a common electrode driver 5 for driving 
the common electrode of the panel 1, and a controller 2 for 
providing Signals and data necessary for driving the drivers 
3, 4, and 5. 

The controller 2 in such a PDP having the aforementioned 
Structure is provided with various signals, Such as clock 
Signals, RGB data, Vertical and horizontal Synchronizing 
Signals VSync and HSync. Subsequently, the controller 2 
applies Scan data and control data into the Scan driver 3 and 
address data and address clock signals into the addressing 
electrode driver 4. The scan electrode and the common 
electrode are driven according to the Signals applied into 
each of the drivers, and then data Supplied to the addressing 
electrodes can be displayable on the panel 1. 
A Sub-field method and a Sub-frame method, which are 

methods for driving a PDP, will be described. 
In Sub-field method, a frame is divided into X number of 

sub-fields, thus realizing 2 number of gray levels. Since 
each Sub-field corresponds to a luminance value in propor 
tion to a luminance relative ratio of 1:2:4:8:16:32:64:128, 
combination of Several Sub-fields Serves to display a pixel 
corresponding to a gradation data (0-(2-1). For example, 
as shown in FIG. 2, after a frame is divided into 8 Sub-fields 
SF-SFs, each of the sub-fields SF-SFs is made to corre 
spond to a luminance value in proportion to a ratio of 
1:2:4:8:16:32:64:128 so that a combination of several Sub 
fields can Serve to display a pixel corresponding to d 
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2 
gradation data 0-255 (usually displayed as 8 bit D-Do). As 
a result, 256 gray levels can be realized. 

That is to Say, Do bit gradation data, an LSB among 
gradation data of each cell, is provided for each cell on 
driving a first Sub-field SF, and D, D, D, D, D, D, D.7, 
bit gradation data are provided for corresponding cells on 
driving Second, third, fourth, fifth, Sixth, Seventh, and eighth 
Sub-fields SF-SFs, respectively. Accordingly, a specific cell 
is luminated and discharge of the Specific cell is maintained 
for a predetermined time for each of the sub-fields SF-SFs, 
thus displaying a pixel. 

However, in the Sub-field driving method, Since a grada 
tion data of an identical bit corresponding to each Sub-field 
is provided for each cell, it is easy to obtain a gradation data, 
but Since a entire cell corresponding to each Sub-field can be 
erasable and dischargeable, a picture flicker is caused. 

In order to Solve the aforementioned problem, a Sub-frame 
driving method has been proposed. In this method, a frame 
is divided into X number of sub-frames to obtain 2 number 
of gray levels. Each of the Sub-frames includes lines of as 
many as a number in proportion to a luminance relative ratio 
1:2:4:8:16: . . . . For example, as shown in FIG. 3, each of 
8 Sub-frames Sf-Sfs, which a frame has been divided into, 
has lines of as many as a corresponding number in propor 
tion to the ratio of 1:2:4:8:16:32:64:128. Every other 8 lines 
are being Scanned repeatedly at a time until the total lines are 
Scanned 8 times Such that pixels corresponding to gradation 
data 0–256 can be displayed, thus realizing 256 gray levels. 

That is to say, if a frame is divided into 8 sub-frames 
sf-sf, when a number of total lines is 255, first, second, 
third, fourth, fifth, Sixth, Seventh, and eighth Sub-frames 
sf-sfs, have a 255th line (total one line), 254th line to 253rd 
line (total 2 lines), 252nd line to 249th line (total 4 lines), 
248th line to 241st line (total 8 lines), 240th line to 225 line 
(total 16 lines), 224th line to 193 line (total 32 lines), 192nd 
line to 129th line (total 64 lines), and 128th line to 1st line 
(total 128 lines), respectively. 
The first lines (the 255th line, 253rd line, 249th line, 241st 

line, 225th line, 193rd line, 129th line, and 1st line) corre 
sponding to the eight Sub-frames Sf-Sfs, respectively, are 
Sequentially Scanned at a time with gradation data of bit 
corresponding to the above mentioned lines provided. Then, 
discharge erase of entire lines is carried out. 

Next, another eight lines following the Scanned eight lines 
are Sequentially Scanned at a time as shown in the following 
table and a gradation data of bit corresponding to each line 
is provided. Thereafter, discharge erase is repeatedly carried 
out over the entire lines, thereby realizing 256 gray levels. 

order sf, sf, sfs sf. sfs sfs SI7 sfs 

1. 255 253 249 241 225 193 29 1. 
2 1 254 250 242 226 194 3O 2 
3 2 255 251 243 227 195 31 3 
4 3 1. 252 244 228 196 32 4 
5 4 2 253 245 229 197 33 5 
6 5 3 254 246 230 198 34 6 

250 249 247 243 235 219 187 23 250 
251 2SO 248 244 236 22O 188 24 251 
252 251 249 245 237 221 189 25 252 
253 252 250 246 238 222 190 26 253 
254 253 251 247 239 223 191 27 254 
255 254. 252 248 240 224 192 28 255 

For example, the first lines of all Sub-frames Sfs, Sf, Sf, 
Sfa, Sf, Sfs, Sf, and Sf7, are Scanned at the 1st, 2nd, 4th, 8th, 
16th, 32nd, 64th, and 128th Sequences, respectively, thereby 
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providing gradation data. A gradation data provided at the 
first Sequence is Sustained one until another gradation data is 
provided at the Second Sequence. In the Same way, the 
gradation data provided at the 2nd Sequence is Sustained 
twice until another gradation data is provided at the fourth 
Sequence. Accordingly, gradation data provided at the 1st, 
2nd, 4th, 8th, 16th, 32nd, 64th, and 128th sequences are 
Sustained once, twice, four times, eight times, Sixteen times, 
thirty two times, Sixty four times, one hundred twenty eight 
times, respectively. That is to Say, at the first Sequence, a 
gradation data of least significant bit (LSB) Do is provided 
for the first line. In the same way, at the 2nd, 4th, 8th, 16th, 
32nd, 64th, and 128th Sequences, gradation data of bits D, 
D, D, D, D, D, D, should be provided for the first lines. 

Besides the first lines, a gradation data of a corresponding 
bit should be provided for every line according to a corre 
sponding Sustaining time. For example, 1st, 254th, 250th, 
242nd, 226th, 194th, 130th, and 2nd lines should be pro 
vided with gradation data of D, D, D, D, D, D, Dz, Do 
bits, respectively. 

It is very complex and takes too much time to realize 
gradation data by utilizing the previously described Sub 
frame driving method. Accordingly, much development and 
research has been directed to real time processing of image 
data 

SUMMARY OF THE INVENTION 

Therefore, the present invention is directed to a method 
and a circuit for driving a PDP that Substantially obviate one 
or more of problems due to limitations and disadvantages of 
the related art. 

An object of the invention is to provide a method and a 
circuit for driving a PDP in which an externally input image 
data is processed by a minimum block unit So as to output 
at a high Speed a gradation data of a bit to each cell 
according to a PDP-driving method, thereby accomplishing 
real time processing of image data. 

Additional features and advantages of the invention will 
be set forth in the description which follows and in part will 
be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention will be realized add attained by the 
Structure particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 
To achieve these and other advantages and in accordance 

with the purpose of the present invention, as embodied and 
broadly described, the circuit for driving a PDP is charac 
terized in that an image data is divided by M pixels to be 
predetermined bits and a gradation data of each bit is 
outputted to each cell. 

In another aspect of the present invention, a method for 
driving a PDP is characterized in that an image data is 
converted into a gradation data of 8 bits and then the 
converted gradation data is divided by 8 pixels to be 
predetermined bits. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and various other objects, features, and advantages 
of the present invention will be readily understood with 
reference to the following detailed description read in con 
junction with the accompanying drawings, in which: 
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4 
FIG. 1 is a cross-sectional view of a general PDP; 
FIG. 2 shows a concept of a sub-field driving method for 

realizing 256 gray levels; 
FIG.3 shows a concept of a Sub-frame driving method for 

realizing 256 gray levels; 
FIG. 4 is a block diagram of a circuit for driving a PDP 

according to the present invention; and 
FIG. 5 shows a process of realizing gradation data of 

corresponding bit of FIG. 4 according to the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which 
are illustrated in the accompanying drawings. 

FIG. 4 is a block diagram of a circuit for driving a PDP 
according to the present invention. AS Shown in FIG. 4, a 
PDP-driving circuit for realizing 256 gray levels includes an 
input data converter 11 for converting Red (R), Green(G), 
and B(Blue) image data, into R, G, and B gradation data 
having 8 bits, a first data Storing part 12 for Storing each of 
the R, G, and B gradation data of 8 bits by 8 pixels; a data 
divider 13 for dividing each of the stored R, G, and B 
gradation data in the first data-Storing part 12 into predeter 
mined bits that are from MSB to LSB; a second data storing 
part 14 for Storing each of the R, G, and B gradation data 
divided into the predetermined bits; a memory 15 for 
reading each of R, G, and B gradation data corresponding to 
the predetermined bits, recording each of them on a corre 
sponding address, recording each of the R, G, and B 
gradation data of corresponding bits of each field in a 
line-Scanning order of a Sub-frame mode, or in a Sub-field 
mode for outputting, a controller 16 for controlling inputs 
and outputs of the first and Second data Storing parts 12 and 
14, the data divider 13, and the memory 15. 
The first data-storing part 12 includes 24 (i.e., 8 pixelsx 

3(R,G,B)=24) shift resisters of 8 bits for storing R, G, and 
B gradation data of 8 pixels. 
A method for realizing gradation data will be described 

with reference to FIGS. 4 and 5. 
An input data converter 11 digitalizes R, G, and B analog 

image data to convert them into R, G, and B gradation data 
(D7-Do) of 8 bits, respectively, for outputting the converted 
data into the a first data Storing part 12. 

Next, the R, G, and B gradation data D-Do of 8 bits 
inputted from the input data converter 11 are Sequentially 
Stored in the first data Storing part 12 in a unit of 8 pixels 
Ro-R7, Go-G7, and Bo-B7. Subsequently, a data divider 13 
divides each of the R, G, and B gradation data of 8 pixels 
stored in the first data storing part 12 into from MSB D, to 
LSB Do under the control of a controller 16 and outputs 
them into a Second data Storing part 14. Then the divided 
data are Stored in the Second data Storing part 14. The 
previously described proceSS StepS are carried out repeat 
edly. 

Thereafter, according to a record control Signal READ of 
the controller 16, a memory 15 reads the R, G, and B 
gradation data of each bit Stored in the Second data Storing 
part 14 and records them in a corresponding addresses. 
Recording each of the R, G, and B gradation data of each bit 
in a corresponding address according to a record control 
signal READ of the controller 16, the memory 15 reads the 
R, G, and B gradation data of corresponding bits of first lines 
among the R, G, and B gradation data of bits recorded in the 
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memory 15 and outputs them according to a read control 
signal WRITE or a line scanning signal of the controller 16. 

Next, an address driver 17 of a plasma display apparatus 
latches the R, G, and B gradation data of bits for first lines 
outputted from the memory 15 under the control of the 
controller 16 and then provides the data to address electrode 
lines of a PDP18 at the same time as scanning. 

In the PDP-driving method, since a gradation data of each 
bit required are recorded in its corresponding address in the 
memory 15, the gradation data of a corresponding bit can be 
outputted according to a Scanned line in a short time by 
Searching addresses of the memory 15. 
AS described previously, Since an image data inputted 

externally is processed by a minimum block unit, it is easy 
to process gradation data of bits at a high Speed required for 
a Sub-frame or Sub-field method, thereby enabling a real 
time processing of image data. Further, Since an image data 
is processed by a 8 pixel unit on realizing 256 gray levels, 
it is possible to realize gradation data of all bits, thereby 
enabling to process an image data initially inputted as a 
clock of about 20-30 Mhz at a high speed and accomplish 
ing the real time processing. 

It will be apparent to those skilled in the art that various 
modification and variations can be made in the method and 
circuit for driving a PDP of the present invention without 
departing from the Spirit or Scope of the inventions. Thus, it 
is intended that the present invention cover the modifications 
and variations of this invention provided they come within 
the Scope of the appended claims and their equivalents. 
What is claimed is: 
1. A circuit for driving a plasma display panel, compris 

ing: 
an input data converter for converting an inputted pixel 

data into a gray Scale data which is an N-bit digital data 
having a 2 gray level, where N is an integer; 

a first data Storing part for Storing the converted gray Scale 
data by M pixels where M is an integer; 

a data divider for dividing the Stored gray Scale data into 
respective bit data corresponding to each bit position of 
the N-bits; and 

a Second data Storing part for Storing the divided bit data 
by grouping bit data having an identical bit position 
from the data divider. 

2. The circuit as claimed in claim 1, wherein the input data 
converter converts the pixel data into the digital data of 8 
bits for realizing 256 gray levels. 

3. The circuit as claimed in claim 1, wherein the first data 
storing part stores the N-bit digital data of 8 pixels for 
convenience of parallel processing of digital data. 

4. The circuit as claimed in claim 1, further comprising: 
a controller which divides a frame into X number of 

Sub-frames, where X is an integer, and entire lines of 
each Sub-frame are Scanned X number of times and 
provides an output data of bits corresponding to each 
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6 
line, and then discharge and erase over entire lines are 
carried out repeatedly. 

5. The circuit as claimed in claim 1, further comprising: 
a controller which divides a frame into X number of 

Sub-fields and provides an identical data of N bits of 
each Sub-field for each cell and then controls discharge 
conditions of a specific cell. 

6. The circuit as claimed in claim 1, wherein a predeter 
mined bit ordering is from most Significant bit to least 
Significant bit. 

7. A method for driving a plasma display panel compris 
ing: 

(a) converting an inputted pixel data into a gray Scale data 
which is an N-bit digital data having a 2 gray level, 
where N is an integer, 

Storing the gray Scale data; 
(b) dividing Stored gray Scale data into respective bit data 

corresponding to each bit position of the N-bits and 
then re-storing divided bit data by grouping bit data 
having an identical bit position; and 

(c) reading and outputting re-stored data. 
8. The method as claimed in claim 7, wherein the gray 

Scale data is composed of 8 bits to realize 256 gray levels. 
9. The method as claimed in claim 7, wherein the gray 

Scale data is processed by 8 pixels for convenience of 
parallel processing. 

10. The method as claimed in claim 7, wherein, in step (c), 
a frame is divided into X number of Sub-frames, where X is 
an integer, and entire lines of each Sub-frame are Scanned X 
number of times and provides the gray Scale data of a bit 
corresponding to each line for each cell, and then discharge 
and erase are carried out repeatedly Over the entire lines. 

11. The method as claimed in claim 7, wherein, in Step (c), 
a frame is divided into X number of sub-fields and provides 
an identical gray scale data of N bits of each sub-field for 
each cell, and then discharge of a Specific cell is Sustained. 

12. A circuit for driving a plasma display panel, compris 
ing: 

an input data converter for converting an inputted pixel 
data into a gray Scale data which is an N-bit digital data 
having a 2 gray level, where N is an integer; 

a first data Storing part for Storing the converted gray Scale 
data by M pixels where M is an integer; 

a data divider for dividing the Stored gray Scale data into 
respective bit data corresponding to each bit position of 
the N-bits; 

a Second data Storing part for Storing the divided bit data 
by grouping bit data having an identical bit position 
from the data divider; and 

a memory for reading and Storing the grouped bit data 
from the Second data Storing part into corresponding 
addresses within the memory. 
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